Methyl oleate-capped upconverting nanocrystals: a simple and general ligand exchange strategy to render nanocrystals dispersible in aqueous and organic medium.
We report a simple and general ligand exchange strategy to functionalize the nanocrystals with both hydrophobic and hydrophilic ligands. This is achieved by first capping the Er/Yb-doped NaYF4 nanocrystals with a weak ligand such as methyl oleate and subsequently ligand exchanged with various organic ligands which can strongly coordinate to the surface of the nanocrystals. The method involves only a simple stirring or sonication of the nanocrystals dispersion with the ligands of interest. Dicarboxylic acids such as sebacic acid, adipic acid, succinic acid, and malonic acid-functionalized nanocrystals which are difficult to achieve via thermal decomposition method were easily prepared by this ligand exchange strategy. In addition, low boiling point ligands like hexanoic acid can easily be coated over the surface of the Er/Yb-doped NaYF4 nanocrystals. Both size and shape of the nanocrystals were preserved after the ligand exchange process. The methyl oleate-capped Er/Yb-doped NaYF4 nanocrystals display strong upconversion emission after ligand exchanged with hydrophobic and hydrophilic molecules. The high stability of the nanocrystals after ligand exchange process is verified by performing time-dependent luminescent measurements at different pH, buffers, etc.